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$L$ , $n$ . $l$ –
$K_{l}=$ {( ) $|$ $i,j(1\leq i<j\leq n)$ $l$ . }
. $i$ $j$ – – .




$\overline{K}=\{(i, j)|1\leq i<j\leq n\}\backslash K$ (3)
. $\overline{K}\neq\emptyset$ .
– , $\overline{K}\neq\emptyset$ . , –
, $i$ $i$ , $V=\{1, \ldots.’ n\}$
$E$ $G=(V, E)$ . , $l=1,$ $\ldots,$ $L$
( ) $\in K_{l}$ , $i$ $j$ . –
. $G\text{ }.\cdot$ ..
l1 $l_{2}(\neq l_{1})$ $i,$ $j(i<$ – , $G$ $i$ $j$
2 . – $G$ $|E|= \sum_{l=1}^{L}|K_{l}|\geq|K|$ . $|K|<|E|$
. AHP ,
$-\text{ }$ . – , $G$
. , $G$ $|K|=|K_{1}|=|E|=n(n-1)/2$
.
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12 5 {1, .. $\cdot$ . , 5} , $K_{1}=\{(1,2), (1,3), (2,4), (3,4\rangle, (3,5)\},$ $K_{2}=$
$\{(1,4), (3,4), (4,5)\}$ . – $x_{ij}^{l},$ $(i,j)\in K\downarrow,$ $l=1,2$ &.) .
1 – $G$ $A$ 1 1 . 1 2
1: 1 – $A$ $\text{ }2:\hslash^{1}$ $\text{ _{}1}\text{ }-\mathrm{X}\mathrm{f}\mathfrak{t}\mathrm{b}\Psi x\nearrow \text{ }\backslash -$ \mbox{\boldmath $\sigma$}) ‘ ‘ $\text{ }\wedge^{\backslash ^{\backslash }}$ b
$A^{T}=$ $. \frac{0}{000111}1$ $.-1-1-1-10001$ $–\mathrm{o}\mathrm{o}\mathrm{o}_{1}\mathrm{o}\mathrm{o}\mathrm{o}_{1}.-$
.
$b=$
3,4 – , 3, 4 2 .
$(L=1)\text{ }-\text{ }-\text{ }\sim$ $x_{ij}^{1}(1\leq i,j\leq n)$
,wi/w3 $=.x\text{ }$ $1\leq i,$ $j\leq n$ $w=(w_{1}, \ldots, w_{n})^{T}$
. , ,
$w=(w_{1,..*}, w_{n})^{T}$ , $l=1,$ $*\cdot$ . $,$ $L$ – $x_{ij}^{l},$ $(i, j)\in K_{l}$ $w_{i}/w_{j}=x_{ij}^{l}$





, $z$ E $=\log z$ . $\mathrm{z}$ ,Z
z\tilde .(4)
$\overline{w}_{i}-\tilde{w}_{jji}=\tilde{x}_{i}l\iota+\tilde{\epsilon}j$ (5)
. $x_{ij}^{l}=1/x_{ji}^{l}$ \ddagger $\tilde{x}_{ij}^{l}=-\tilde{x}_{ji}^{\iota}$ , (4) $\epsilon_{ij}^{l}=$ 1/\epsilon
$\text{ },\tilde{\epsilon}_{ij}^{l}=$ - . (5) ( $1\leq i<j\leq n$ .




$L$ ( ) $\in K_{\mathrm{t}}$ $x_{ij}^{l}$ , $G$ $i$
$j$ . $\text{ }3_{j}$’( ) $\in K_{l}(l=1, \ldots, L)$ – $G$ –
$N$ . 1 – $N$ $b$ 2, 2
. $N$ $A$ $b$ , (5)
.
$A^{T}\tilde{w}=b+\epsilon$ (6)




(7) , $N$ .
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1: 1 – 2: 1 –
$\mathrm{r}_{x_{ij}^{l}}$




2.1 $G$ $m$ . $i=1,$ $\ldots,$ $m$
$i$ $V_{i}$ , $E_{i}$ . $G_{i}=(V_{i}, E_{i}),$ $i=1,$ $\ldots,$ $m$
$A_{i}\in R^{|V_{i}||E}\cross i|$ , $b_{i}$ ,
$\min||A^{T}w-b||=\sum_{i=1}^{m}\min||A_{i}^{\tau}wi$ -.. $b_{i}||$ (8)
. ,w1 $\in R^{|V_{i}|},$ $i=1,$ $\ldots,$ $m$ .
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$||\cdot||$ $||\cdot||_{2}$ , (7) .
$AA^{T}\tilde{w}=Ab$ (9)
$A$ rank$A=n-1$ $0$ $0$ $n$ ,AT$1=0$
. , (9) – . , .
31([2] 1(P.104)) $A$ $A^{T}MA^{T}=A^{T},$ $(A^{T}M)^{\tau}=A^{T}M$
$M$ , $\min||A^{\tau_{\tilde{w}-b}}||_{2}$ –
$\tilde{w}=Mb+\{I-MA^{T}\}y$ , (10)




, (9) – .
$\tilde{w}=Q$
.
$b+ \frac{\tilde{\alpha}}{n}1$ , (11)
, \alpha \tilde .
: rankA $=n-1$ , $A$ 1 , $AA^{T}+11^{T}$ . ,
$Q=(AA^{T}+11^{T})^{-1}A$ ,
$QA^{T}=I- \frac{1}{n}11^{T},$ $A^{\tau_{Q}}A^{\tau}=A^{T},$ $(A^{T}Q)^{T}=A^{T}Q$
. , $y\in R^{|E|}$ ,
$\{I-QA^{T}\}y=\{I-(I-\frac{1}{n}11T)\}y=\frac{1^{T}y}{n}1$
, $\tilde{\alpha}=1^{T}y$ (11) .
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(11) , $Q$ – . $AA^{T}+11^{T}$ $i$
( +1) , $i$ $j$ ^ $(i,j)$ 0-, $i$
$j$ , ( ) 1 . , $Ab$ $i$
$\lambda$
$\sum_{\iota=1(i,j}^{L}\sum_{\iota)\in K}\tilde{x}_{i}j.-i\sum\sum_{(l=j,)K}^{\cdot}L1i\in l\tilde{X}_{j}^{\iota_{i}}$ (12)
$\sum_{\iota=}^{Ll}1^{\tilde{X}_{i}}j$ $i$ $j$ , (12) $i$ - .
, , $|K_{1}|=,$ $\cdots,=’|K_{L}|=|E|=n(n-1)/2$
. , $|K|=L|E|$ $\overline{K}=\emptyset$ . $AA^{T}+11^{T}$ $Ln$ ,
$0$ . , $Ab$ $i$ , $- \sum_{j=1}^{i-}1_{\sum\iota}L=1\tilde{x}_{ji}l+\sum_{j=i+1}^{n}\sum_{l=.1}L.\tilde{X}_{ij}^{l}$
.
. , $\tilde{x}_{ji}^{l}+\tilde{x}_{ij}^{l}=0$
, $Ab$ $i \text{ }\backslash l\mathrm{h}\sum j=1^{\sum_{\iota=}}1nLl\tilde{X}_{ij}$ , .
33 , d- .
$\tilde{w}_{i}=\frac{1}{n}\sum_{j=1}^{n}\{\frac{1}{L}\sum_{1\iota=}^{L}\tilde{x}^{l}ij\}+\frac{\tilde{\alpha}}{n}$ , $\dot{\iota}=1,$ $\ldots,$ $n$ . (13)
33 ,
$w_{i}=( \alpha\prod_{j=1}zij\mathrm{I}^{1/n}n,$ $i–1,$ $\ldots,$ $n$ , (14)
. ,
$z_{ij}=(l= \prod_{1}^{L}x_{ij)}lL/rightarrow,$ $i,$ $j=1,$ $\ldots,$ $n$ , (15)
. (14) , $w^{T}1=1$ \alpha , .
, (15) , , ,
– . , , $L.=1$ ,
(14) . .
, – , AHP
, $\overline{K}\neq\emptyset$ $|K|=|E|$ . $G$ , $N$ .
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$x_{ii}=1,$ $i=1,$ $\ldots,$ $n$ , $x_{ji}=1/x_{ij}(i,j)\in K$ . AHP 1
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3 $S^{1},$ $S^{2},$ $S^{3},$ $s^{4}$ .
$S^{1}$ $=$ { $(i,j,$ $l_{1})|(i,j)\in K_{l_{1}}$ $(i,j)\in K_{l}$ $l[]_{\mathrm{c}}^{}\text{ _{ } }\tilde{X}_{ij}\iota/|\tilde{x}_{ij}^{\iota}|=\tilde{x}_{ij}^{\iota_{1}l_{1}}/|\tilde{X}_{ij}|$ }
$S^{2}$ $=$ { $(i,j,$ $l_{1})|(i,j)\in K_{l_{1}}$ $l\neq l_{1}$ $(i,j)\not\in K_{l}$ }
$S^{3}$ $=$ { $(i,$ $j,$ $\iota_{1})|l_{1}$ $(i,j)\in K_{l_{1}}$ }




$\mathrm{s}.\mathrm{t}$ . $\tilde{w}^{T}1=\tilde{\alpha}:_{i}..\cdot$ ’.
$\tilde{x}_{i}^{l}j(\tilde{w}_{i}-\tilde{w}j)\geq 0$ $(.i,j, l)\in S^{1}$





$\tilde{X}_{ij}^{l}(\tilde{w}i-\tilde{w}_{j})\geq 0$ $(i,j, l)\in S^{1}$
$|(\tilde{w}_{i}-\tilde{w}_{j})-\tilde{X}_{ij}|l\leq\delta_{1}$ $(.i,j, l)\in S^{2}$
$|(\tilde{w}_{i}-\tilde{w}_{j})-\tilde{x}_{ij}l|\leq\delta_{2}$ $(i,j, l)\in S^{3}$
$|(\tilde{w}_{i}-\tilde{w}_{j})-\tilde{x}ij\iota|\leq\delta_{3}$ $(i,j, l)\in S^{4}$
. ,\mbox{\boldmath $\delta$}1, $\delta_{2},$ $\delta_{3}$ $\delta_{2}<\delta_{3}$ . .
, $S^{1}=S^{2}--\{(i,j, l)|$ ( )\in K, $l=$
$A,$
$,$ . . $,$ $D$ } $,$ $S^{3}=$ $\{ (.i, j, D)|(i, j)\in K_{D}\},s^{4}=S^{1}\backslash S^{3}$ . $(MP_{1}),$ $(MP_{2})$ $||\cdot|.|$ \epsilon
, $\delta_{1}=\delta_{3},\tilde{\alpha}=\delta_{2}=0$ .
$(MP_{1})$ $\delta_{1}=0.5,0.6,$ $\mathrm{o}.7,$ $\infty$ $(MP_{2})$
7 . ,
1 . 6 AHP 1
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